Drug resistance negatively impacts the lives of millions of patients and costs our society billions of dollars by limiting the longevity of many of our most potent drugs. Drug resistance can be caused by a change in the balance of molecular recognition events that selectively weakens inhibitor binding but maintains the biological function of the target. To reduce the likelihood of drug resistance, a detailed understanding of the target's function is necessary. Both structure at atomic resolution and evolutionarily constraints on its variation is required. "Resilient" targets are less susceptible to drug resistance due to their key location in a particular pathway. This rationale was derived through crystallographic studies elucidating substrate recognition and drug resistance in HIV-1 protease and Hepatitis C (HCV) NS3/4A protease. Both are key therapeutic targets and are potentially "resilient" targets where resistant mutations occur outside of the substrate binding site. To reduce the probability of drug resistance inhibitors should be designed to fit within what we define as the "substrate envelope". These principals are likely more generally applicable to other quickly evolving diseases where drug resistance is quickly evolving.
